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| GENERAL:

A. A topographic survey is required. This survey
shoul d be made on Corps of Engineers nylar drawi ng sheets. Ml ar
sizes may be either F Size, 711 nmx 1016 mm (28" x 40”); or D Size
(ALl), 594 mm x 841 mm (23.39” x 33.11"). Desirable scales of
design drawi ngs are as follows:

1. English (in order of preference): 1" = 20',

1" = 30", 1" =40 and 1" =50". Use 1" = 20" and 1" 30’
whenever possible. |If the site and utility work cover a |arge
area, use two drawings at the 1" = 20'or 1" = 30" scale. Draw ngs
to a scale of 1" = 10' should be used for small projects.

2. Metric: English netric drawi ng scales are
expressed in non-dinensional ratios. N ne scales are preferred: 1
(full size), 1:100, 1:200, 1:500 and 1:1000. Three others have
limted uses: 1:2, 1:25 and 1:250. For netric use a scale of 1:100
shoul d be used for small jobs. Provide a note "All dinensions are
shown in neters” or "All dinmensions are shown in mllineters."

B. In selecting drawi ngs size for a given project,
sel ect a scale on which required work can be clearly and accurately
i ndi cated. The survey should be requested and conpleted prior to
initiating concept design. Coordinate all survey requests with the
Desi gn Team Leader. The followi ng shall be followed for
t opogr aphi ¢ surveys:

1. Ceneral Requirenents:

a. Al survey work shall be perforned under
t he supervision of a registered | and surveyor.

b. Survey accuracy shall be second order.

c. Survey shall be provided in a CADD fornat
conpatible with Aut oCADD rel ease 14 or with specific User's
requirements. See Section 2, Specific Requirenents, below for CADD
survey fornmat.

d. Aprelimnary submssion is required to
review the accuracy, orientation and |ayout (match lines, etc.) of
the survey. At final submssion the survey will be provided on
1. 44 megabyte fl oppy disks and on 0.003 inch m ni numdouble matte
pol yester film K& E Hercul ene or equivalent, two copies. The Corps
will furnish the filmand/or a floppy disk with the Corps draw ng



border upon request. The final submssion will include a copy of
all field notes, conputations and a points plot.

e. Prior toinitiating the survey, contact
t he Design Team Leader to ascertain that all right-of-entry, passes
and badges have been procured and/or the proper personnel notified
of the intent to survey.

f. The mninumtext sizes for all al pha and
nuneri ¢ characters are: Notes, narrative , and identification
words shall be conparable to Leroy size 100. Al characters shal
be font style "Roman S".

2. Specific Requirenents:

a. Survey tothe limts required for the
desi gn.

b. Scale, contours and spot el evations shal
be appropriate to show as nuch detail as necessary while m nim zing
sheet count and matchlines. The m ninumcontour interval is 1-foot
in English units and 0.25-neters in netric units. Contour |ines
shal | be continuous joined polylines. Contours shall be 2-
D nensional with X and Y coordi nates along the sane Z el evation.
Al'l contours shall be dashed, approximately 3/8-inch long with
every 5-foot or 1-nmeter contour darkened. Provide spot elevations
in sufficient nunbers to show all high and | ow areas and to clearly
devel op the topography. Al major features affecting the
t opogr aphy such as channel s, swal es, wetl ands, waterways, bridges,
railroad beds, retaining walls and simlar features nmust be shown.

c. Al horizontal control shall be based on
the grid coordinate systemas specified by the User; if not
specified, the control shall be based on the State Gid Coordinate
System Al vertical control shall be based on an established USGS
benchmar k. I ndicate coordinate informati on and el evation for each
traverse point and benchmark, grid and grid reference points, north
arrow and scal es on all draw ngs.

d. Establish a baseline showing at |east 3
control points visible fromone another with horizontal and
vertical control. Indicate tie-ins for all control points on a
separate detail on survey. Provide a small map of the traverse
wi th each point |abeled wth coordinates and el evations. Al new
basel i ne points and traverse points around the site shall be iron
pi pes or pins.



e. The surveyor is responsible for show ng
all existing utilities, i.e., aerial, surface, and subsurface.
I ndicate the type, size, top and all invert elevations, direction
of flow, and owner if not on governnent property.

f. The surveyor is responsible for show ng
all buildings and structures. |Indicate type of construction, i.e.,
brick, wood, netal, etc. and finish floor elevations.

g. The surveyor is responsible for show ng

all paved areas. Indicate the type of pavenent, with |ocation of
curb, gutter and sidewal ks. Show all pads, i.e., transforner, fuel
tank, etc.

h. The surveyor is responsible for show ng
the location and the type and size of isolated individual trees,
and the existing tree |ines.

i. The surveyor is responsible for providing
the survey in a format as indicated on the encl osed Legend.

Aut oCADD | ayers, line types and colors shall be as specified by the
User.
. The surveyor is required to stake
| ocations of drill holes and other subsurface test |ocations when
i ndicated on attached plan. Top of drill hole and other test

el evations shall al so be indicated.

3. Nunber of Drawi ngs Required: Use a sufficient
nunber of site and utility drawings to clearly indicate work
required. A detailed listing of drawings will be given under
concept, prelimnary, and final design requirenents. Renenber that
it takes less tinme to clearly present required informati on on two
plans than it does to try and crowd the sane information on one
plan. In addition, crowding | eads to om ssions and errors
resulting in costly contract nodifications.

4. Design Technical Manuals: This is a partial
list of manual s which present technical guidance for design of
Corps of Engineers projects. In the design analysis cite al
references used to prepare the project design. Request al
techni cal manuals fromthe Design Team Leader

TM 5-803-5 Installation Design

TM 5-810-5 Pl unbi ng



TM 5-813-5 Water Distribution Systens

TM 5-813-6 Water Supply for Fire Protection

TM 5-814-1 Sanitary and Industrial Water Sewers

TM 5-820-4 Storm Drainage for Areas ther Than Airfield

TM 5-822-2  CGeonetric Design of Roads, Streets, Wl ks, and Qpen
Storage Ar eas

Techni cal Instructions Tl 800-01, CEMP-E, dated 20 Jul 1998

Air Force Design manual - Criteria and Standards for Air Force
Construction

Non Government Publications - such as but not limted to:
Anmerican Water Works Associ ation
National Fire Protection Association
Anerican Society of Gvil Engineers Publications
Mlitary Handbook - Fire Protection 1008C
Nati onal Standard Pl unbi ng Code

Appl i cabl e Engi neering Technical Letters (ETLs) and Engi neering
I nprovenent Recommendati on System (EIRS) Bull etins.

DR 1145-1-3, CGvilian Regul atory Functions, Departnent of the
Arny Permts for Mlitary and Gvil Wrks Construction Activities.

Installation Design Quides
Metric Quide for Federal Construction (1st Ed.)
Many ETLs and EIRS Bul | eti ns have been published to provide

gui dance for specific designs. Sone EIRS Bulletins are in Appendi x
A of this package. During predesign neetings, requests for



pertinent ETLs and EIRS Bul | etins should be nmade from each Design
Branch secti on.



1. CONCEPT DESI GN REQUI REMENTS:

A. Design Analysis: A narrative description of siting
requirenments for roads, streets, parking facilities, earthwork,
utilities and other related site aspects and how you plan to conply
with the requirenents. This is an excellent way for the designer
to explain the rationale for the designs shown on the draw ngs.
The subm ssion of this docunent, prepared in accordance with ER
1110- 345-700, wusually elimnates nunerous review coments. The
concept design analysis should address all site aspects, and in
particul ar stormwater managenent and erosion and sedi nentation
control (designer should contact State and | ocal governnent for
their requirenents) and the foll ow ng:

1. Oientation: Architectural and Engi neering
I nstructions, paragraph 5b, page 3-12, states, "Buildings wll be
oriented to take advantage of passive solar heating and cooling.
Buil dings eligible for air-conditioning should be sited so that the
long axis of the building is in an east-west plane. Deviations are
permtted where detailed solar studies indicate an alternate
orientation is nore energy efficient; where the topography does
not allow proper orientation and there are no viable alternate
sites; or where a building is to be heated by solar radiation and
an alternate orientation is required for maxi mum sol ar exposure."
Fully explain the building orientation in the design analysis.

2. StormDrainage: Present the design of all new
storm drai nage and an analysis of the existing stormdrainage to
whi ch the new wi Il be connected, if applicable. The stormdrain
design is based on the 10-year stormfrequency except for airfields
where drainage is based on a 2-year stormfrequency. Normally a
10-mnute time of concentration is used for paved, and roof areas
and a 20-mnute tinme of concentration is for turfed areas. However
this is arule of thunb and tines of concentration for each project
shoul d be cal cul ated for the specific conditions. A Manning "n"
value of 0.012 is nornmally used in the sizing of the stormdrain
pi ping. This may vary dependi ng upon the type of pipe sel ected.
The desi gner should choose a "c" value runoff coefficient based
upon the surface conditions. A "c" of 0.95 for roof areas, 0.90
for paved areas and a range of 0.15 to 0.70 for wooded to turfed
areas nmay be used. NABD Forns 1114 and 1115 are in Appendi x A for
use in the calculation of the stormdrainage systens. It is not
necessary to submt a conplete stormdrain design analysis at the
concept stage of design. However, the design nust be substantially
devel oped in order to prepare a reasonabl e cost estimate.



3. Roof Drainage: Design the roof drainage system
in accordance with the National Plunbing Code. Collection of al
roof drain downspouts which discharge on to paved areas in an
under ground pi ping systemis preferred in order to avoid icing
probl ens for pedestrians in winter weather. Coordinate the
interior roof drainage systemwth all other design disciplines so
as to avoid conflict of piping wth the HVAC, sprinkler, and
structural components. 1In cold weather climtes, special designs
may be required if gutters and downspouts are used.

4. Sanitary Sewers: Provide a description of
exi sting and proposed sanitary sewer facilities. The sanitary
sewer should be designed to provide a mninmumvelocity of 2' per
second when pipe is running full and 1.6" per second at average
rate of flow Above velocities can be reduced to 1.5 per second
and 1.2' per second respectively in unfavorable terra M ni num
service connection is 6" and m ni nrum si ze of sewer between manhol es
is 8. For information on force mains, nmanholes, etc., see TM 5-
814-1. Sizes for house connections (service lines) wll be
conputed on a fixture unit basis. See TM 5-810-5, Pl unbing.
Desi gn conputations for the concept submttal should use the above
for preparing sufficient calculations to determne new sanitary
sewer requirenments so that a reasonabl e cost estimate can be
prepared. NOTE: Above design requirenents are for the average
sanitary sewer design in conjunction with building construction.
For special designs such as sewage treatnent plants and wash racks
for Arny vehicles see applicable Corps of Engineers manual s and
di scuss design requirenents with Chief, Site Devel opnment Section
Desi gn Branch.

5. Water Service and Fire Protection: Provide a
description of existing and proposed water service and fire
protection systens for the proposed facility. Adequacy of existing
system and additions required to properly service and provide fire
protection for the new facility should be included. As an initial
step, available flow and pressure in the area shoul d be determ ned.
This can be acconplished by hydrant flow tests. The formfor
securing the flow information is in Appendix A Contact the Design
Team Leader to arrange for the flow tests by Post Fire Departnent.

Use flow test data to determ ne residual pressure available for
the required fire flow (exterior hose streans and sprinkl er when
provided). GCenerally, for normal donestic water service, use
normal pressure (static) as pressure available. Sizes for building
connections will be conputed on a fixture unit basis. Resistivity
tests should be conducted where netallic pipe will be allowed as a
pi pe option. See TM 5-813-5 on all owabl e pi pe options for water
lines.



6. Erosion and Sedi nentation Control and
St or mwat er Managenent: I nclude a description of erosion and
sedi ment control and storm water nmanagenent requirenments and how
they will be designed. See paragraph VI of these requirenents for
the Baltinore District's policy on these two itens.

7. Design for the Physically Handi capped: Design
for the physically handi capped shall follow the guidance provided
in the Uniform Federal Accessibility Standards (UFAS), dated Apri
1, 1988. 1In addition to neeting UFAS requirenents as required by
42 U. S. C. 4151-4157 and consistent with 29 U S. C. 794. The gui dance
contained in the Arericans with Disabilities Act Accessibility
Qui del i nes (ADAAG of 1990 nust al so incorporate the ADAAG
standards where nore stringent (ADAAG standards exist. However,

t he ADA gui dance should not be the sol e source of design direction.
See Appendix A, Itens A-7 and A-8 for official policy.

B. Drawings: Prepare all draw ngs on a Corps of
Engi neers standard nyl ars furni shed by the Design Team Leader in
accordance with ER 1110-345-710 and the foll ow ng:

1. Survey Plan

2. Denolition Plan: Cearly indicate with a | egend
itenms to be renoved, abandoned and rel ocated. An asbestos and | ead
pai nt survey shoul d be conducted where denolition work is required.

3. Gading Plan: Information shown on this plan
shoul d i ncl ude:

a. Existing topography including contours
with sufficient spot elevations to establish existing ground
surface in high and | ow areas. Existing buildings, roads, streets,
parking areas, stormdrains, sanitary sewers, water |ines, gas
lines, steamlines, etc., to remain fromthe survey. |In addition
show and identify the base |ine and bench mark information.

b. New buildings, roads, parking facilities,
etc.

c. New grading including the finish floor
el evations for all new buildings and other structures with contours
and/ or spot elevations in sufficient detail to devel op the drainage
pattern as well as earthwork quantities. In order to provide
drai nage away fromthe new buil dings, set the new grade
approximately 0.5 feet bel ow the new finished fl oor el evation and



drop an additional 0.5 feet in the first 10 feet fromthe buil ding.
M ni num desirabl e sl opes are 2% for turfed areas and 1% for al
paved areas. Maxi mum desirable slopes for turfed areas which wll
be regularly nowed is 3Hto 1V. Wilize curbs or curbs and gutters
around all parking areas and along all streets unless otherw se
directed by the gui dance provided by the user. Wen using netric,
spot el evations shall be to the nearest 5.0 nm Finish floor

el evations shall be neasured to the nearest 1.0 mm

d. Indicate locations of all inlet, stormand
sani tary nmanhol es, water valve, electric nmanhole and other utility
structures visible at grade on the plan. Do not show any new
utility lines serving the utilities.

e. Show stormwater managenent detention
ar eas.

4. Wilities Plan: This plan should show al
existing and new wutilities including but not limted to sanitary
sewers, force mains, water |ines, stormdrai nage, roof drains, gas
| i nes subdrai nage, and foundation drains. Al electrical and
tel ephone lines are usually shown on the electrical utility plan.
Show al |l new and exi sting buildings, roads, parking areas etc., but
not contours or spot elevations. The plan should clearly present:

a. Existing and new sanitary sewers and force
mai ns i ncl udi ng manhol e and cl eanout | ocations. Size of al
sanitary sewers and force mains should be shown. See TM 5-814-1
for technical guidance.

b. Existing and new water distribution and
service lines with valves and fire hydrants indicated. Show sizes
of all service and distribution lines. See TM813-5 and
TM 5-813-6 for technical guidance.

c. Existing and new storm drai nage system and
roof drainage with inlets, manhol es, and headwal | s indicated. Size
of stormdrains should be showmn. See TM 5-820-4 for storm drai nage
t echni cal gui dance and the National Pl unbing Code for roof
dr ai nage.

d. Show existing and new steam|ines or gas
line distribution and service lines with val ves.

e. Al utilities which are to be abandoned,
rel ocated, or renoved, sanitary, water and stormdrai nage piping to
be abandoned shall be capped or plugged with a m ninumof 1 foot of



concrete. If a denolition plan is included, denolition of
utilities does not have to be shown on the utility plan.

5. Layout Plan: This plan should show all | ayout
dimensions for all new features. Cdearly identify all base |ines
used to |l ayout the new work. The use of coordinates for |ocating
new features is acceptable but not preferred over base |ine
| ayouts. Dependi ng upon the size of the project the |ayout data
may be shown on the Wilities Plan. |f the project has nunerous
utilities then prepare a separate |ayout plan to avoid congested
dr aw ngs.

6. Legend: In order to assist in the preparation
of the drawings, a typical legend for use on Baltinore D strict
Corps of Engineers projects is enclosed for guidance in Appendi x A

7. FErosion and Sedinentation Control Plan: This
pl an shoul d show all tenporary erosion and sedi nent control
nmeasures for the construction activity. The plan shall be
devel oped in accordance with paragraph 6 of this docunent.

C. Qutline Specifications: Appropriate guide
specifications should be selected and |listed for the aspects of the
project. A conplete list of current Corps of Engineers guide
specifications is available fromthe Specification Section through
t he Desi gn Team Leader

I11. PRELIM NARY DESI GN REQUI REMENTS:

A A prelimnary design subm ssion may be required in
addition to the concept and final subm ssions for certain projects.

B. Drawi ngs and design anal ysis should follow the
requirenents for final design w th approximately 60 percent of the
desi gn conpl et ed.

C Qutline specifications are also required. The
requirement is the sanme as provided in the concept subm ssion.
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V. FINAL DESI GN REQUI REMENTS:

A. Design Analysis: The final design analysis is
prepared the sane as the concept design analysis but it is in nuch

greater detail. Indicate all references and gui dance used to
devel op the project such as data from Usi ng Agency and Corps of
Engi neers technical manuals. |In addition, fully explain any

deviations fromthe Corps of Engineers criteria. The final design
anal ysis should address all site aspects and in particular the
fol | ow ng:

1. StormDrainage: Describe storm drai nage system
and give basis for design referencing all criteria used. |nclude
| ayout sketch of stormdrainage areas with inlets and storm
dr ai nage pi ping shown. Calculate capacities of the various inlets
selected for the project. Use NABD Form 1114 and include as part
of the subm ssion. Prepare stormdrainage cal cul ati ons indicating
flow and velocity conputations on NABD Form 1115 and include in the
design analysis. Prepare and include roof drain conputations.
Draw a sketch of the roof areas show ng drainage areas with
| ocations and sizes of gutters, downspouts, and the roof drainage
coll ector system Include design calculations for the stormwater
managenent. See paragraph 6.

2. Water Service and Fire Protection: TM5-812-1,
TM 5-813-5 and TM 5-813-6. Descri be proposed work, cite
references, show all cal culations including sketch of water system
invicinity of project. Be sure to note existing water storage
facilities and capacities on Post and results of hydrant flow test.

3. Sanitary Sewers and Force Mains: TM 5-814-1
Descri be proposed work, cite references, sketch of sanitary
system show all cal cul ations including size of punps, punp curves
and strength of pipe sel ected.

B. Drawings: The final drawi ngs are a continuation of
the ones prepared for the concept subm ssion.

1. Survey Plan.

2. Denolition: Indicate all itens to be renoved,
abandoned, capped, plugged and relocated utilities.

-11-



3. Gading Plan: This plan nust show new and
exi sting contours and spot elevations in such detail that there
will be no question regarding grading to provide positive drainage
and indi cated stormwat er managenent facilities. Showinlets with
top of frane el evations indicated, manhol es, valves, hydrants,
headwal I s and all existing underground utilities. Do not show any
new utility lines. Al so, show any other features of work which
wi || appear on the new ground surface.

4. Wilities Plan: Each existing and new utility
must be clearly shown including building service connections and
connections to existing lines. In addition, the |ocations of al
new and existing fire hydrants, valves, manholes, inlets, etc.,
are required. Show the sizes of existing and new lines with new
i nl et and manhol e nunbers but el evations are not shown. A conplete
legend is required. Al new piping, inlets, manhol es, hydrants,
etc., must be |ocated by dinmension frombuildings, streets, etc.

Al roof drain piping to stormdrains nust also be shown. Al
stormdrain piping for stormater managenent nust be included. In
addi tion, subdrain piping for paved areas nust be shown if required
by the D strict CGeotechnical Engineering Branch.

5. Layout Plan: This is a conplete |ayout show ng
exi sting and new buil di ngs, roads, streets, wal ks, parking and
service areas, etc. Do not show any new or existing contours or
spot elevations. Cdearly identify the baseline information from
which all new facilities are to be located. Layout nust be
conplete with all dinmensions in feet and decimals of a foot. Wiere
nmetrics are used, dinensions shall be shown in neters. Stationing
and curve date are required for road of street |ayout where
applicable. Include a conplete | egend. The |ayout information may
be conbined with the utilities plan in those instances where the
end result will not be too cluttered.

6. Profiles:

a. Profiles for stormdrains, sanitary
sewers, and force nmains are always required in those instances
where each utility crosses nunmerous new or existing utilities and
the possibility for conflicts are very likely to occur. Profiles
for water lines may be required if there are many utility crossings
along its alignment. Wility profiles nmust show

1. Existing and finished grade.

-12-



2. Manholes, inlets, headwalls, etc.,
with nuneric designations (corresponding to those shown on utility
pl an) .

3. Top and invert el evations.

4. Size, length, and slopes of all
lines.

5. Al existing and new utility
Crossi ngs.

6. Type of structures (i.e., Type "E'
inlet, Std. MH etc.) required at each junction.

b. Profiles for roads, streets, etc., nust
show:

1. Existing and finished grade wth al
vertical alignment geonetric data shown.

2. Al newand existing utility

Crossi ngs.

c. Al profiles should be drawn on conpatible
scales. 1" = 30', 40", or 50" horizontal corresponding to 1" = 3',
4' or 5" wvertical. The vertical scale may vary where profiles

transverse very steep topography. Profiles in netrics shall be
drawn in conpatible scales: 1:100, 1:200, 1:500 or 1:1000
hori zontal scales, and 1:50 and 1:100 vertical scales.

7. Details: Standard details for storm drai nage,
water, sanitary sewer, and m scel |l aneous site features shall conply
with the Departnent of Public Wirk's criteria such as Installation
Design Quides or, if none are avail able, use the respective State
hi ghway and drai nage standard details. Request the standard det ai
sheets through the Design Team Leader. The designer has the option
to develop any or all details for the project. Special details for
specific situations will have to be prepared by the designer.

C. Specifications: Final technical specifications are
prepared by editing Corps of Engineers Quide Specifications to
reflect the specific features of the particular project being
desi gned. Were Corps of Engi neers specifications are not
avai l able, the AE shall prepare specifications to reflect required
features.

-13-



V. FOUNDATI ON DRAI NAGE SYSTEM Foundation drains are required
for all projects wth basenents or habitabl e spaces bel ow grade.
A standard detail is included in Appendi x A for guidance. Design
foundation drains to discharge by gravity or nechanical neans to a
positive outfall such as a drainage ditch or to a storm drai nage
system \Waterproofing or danpproofing of walls is as required by
the Corps of Engineers architectural criteria.

VI. EROSI ON AND SEDI MENTATI ON CONTROL, STORM WATER
MANAGEMENT, AND NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM
(NPDES) PERM T:

A. The Architect-Engineer is responsible for preparing
bot h erosion and sedi nentation control plans and stormat er
managenent plans during design. Each shall be in accordance with
the criteria of the governing agency at the project site. The
Architect-Engineer shall, in the early stages of design, contact
the state, county, or local authorities as to their particular
requirenments for each item The Baltinore District's policy is to
i ncorporate erosion and sedinentation control in all projects and
stormiat er managenent where required. |If stormmater nmanagenent is
not required, detail ed docunentation is required in the design
anal ysi s.

B. For projects wwthin the State of Maryland, the
Archi tect-Engi neer shall submt the erosion and sedinentation
control and stormwater nanagenent docunentation to the Maryland
Departnent of the Environment for review For projects with other
states, the Architect-Engi neer shall determne if subm ssions of
t he docunentation is required. The reason for individual
determnation for state and jurisdictions outside of Maryland is
due to the fragnented nature of policies in existence.

C It is the responsibility of the Architect-Engineer
to make all subm ssions for reviewin a tinely manner. Each should
be scheduled to allow the reviewing authority to nmake coments and
request resubm ssion. The Architect-Engineer is required to inform
t he Design Team Leader of the status of the review and any
difficulties encountered.

D. The Architect-Engi neer shall place all erosion and
sedi nentation control notes, directions, details, etc., on the
design drawi ngs. Specification NAB 01561, ENVI RONMENTAL PROTECTI QN,
will refer to the plans and wi |l provide any additional guidance or
di rection.
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E. Al subm ssions of erosion and sedi nent control and
stormnat er managenent plans for review and approval mnust be
acconpani ed by a conpleted NPDES permt. Consult the |ocal
governing authority which is responsible for jurisdiction at the
project location for guidance pertaining to the NPDES permt.

VI1. WETLANDS: Sone projects are sited in areas of wetl ands.
Such occurrences nmay or nmay not be stated in the design docunents
such as the PDB (Project Devel opnent Brochure) and the DD 1391.
Whet her indicated or not it is the responsibility of the Architect-
Engi neer to visually observe the project site to determne the
exi stence of wetlands. The identification nust be perforned by
personnel experienced in working with wetlands. In those instances
when wetl ands are indicated in the design docunents and wll be
affected by the project, the requirenents of DR 1145-1-3, QGuvil
Regul atory Functions, Departnent of the Arny Permts for Mlitary
and Gvil Construction Activities, will be followed. However, for
the projects where wetl ands were not previously identified, notify
t he Design Team Leader imedi ately. A decision will be nade
whet her to proceed with the design or resite the project. |If the
proj ect proceeds and wetl ands are affected, then the requirenents
of DR 1145-1-3 will be followed. Your early attention to the
wet | and subj ect is strongly recomended.

VI'11. SPECI AL CONSI DERATI ONS:

A. In general, all inlets placed in paved areas subject
to frequent use by the public nust incorporate "bicycle safe" frane
gr at es.

B. The design of underground steamdistribution |ines
requi res coordi nation of the placenment of new lines with existing
underground utilities. 1In order to ensure that the proper guidance
is received prior to initiation of design, a predesign neeting nust
be schedul ed between the designers and Engi neering D vision, Design
Branch personnel. Request all neetings through the Design Team
Leader.

C A ways attenpt to collect roof drainage downspouts
whi ch di scharge onto paved wal kways and/ or roadways in an
under ground storm drai nage system This will prevent ice formng
and presenting a safety hazard during w nter weather.
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APPENDI X A: The appendi x has various itens to assist in the
design of the project and the preparation of the contract plans and
specifications. The appendix will be updated periodically.
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APPENDI X A
| ndex
1. Commssary Store Parking Requirenents for Handi capped Persons.
Engi neering | nprovenment Recommendation System (EIRS) Bulletin
79-04.
2. Dnensions of Typical POV Parking Areas EIRS Bulletin 82-03.
3. Gading for Typical POV Parking Areas EIRS Bull etin 82-03.

4. ETL 1110-3-278, U S. Arny Reserve Center Design for the
Physi cal | y Handi capped.

5. Hydrant Fl ow Test Form

6. Accessibility and Usability for the Physically Handi capped.
Engi neering | nprovenent Recommendation System (EIRS) Bulletin
92-10

7. Menorandum The Anmericans with Disabilities Act (ADA),
CEMP- EA, 4 March 1992

8. Baltinore District Typical Legend.
9. NABD Form 1114.
10. NABD Form 1115.

11. Typical Foundation Drai nage for Exterior Walls Detail



ElI RS BULLETI N
79- 04

ENG NEERI NG AND DESI GN
Comm ssary Store Parking Requirenents for Handi capped Persons:

a. Problem EM 1110-1-103, Design for the Physically
Handi capped, provides criteria to make Arny facilities accessible
to the physically handi capped. EM 1110-1-103, Chapter 4, requires
parki ng for the physically handi capped to be |ocated within 100
feet of a barrier-free building entrance w thout crossing a
driveway. It is usually very difficult to apply these criteria to
comm ssary stores for several reasons.

(1). GComm ssary stores have only one centrally | ocated
bui l di ng entrance for control purposes.

(2). There is an operational requirenment to use the
entire area adjacent to the building entrance as a vehicul ar
| oadi ng zone.

(3). Commssary stores require a relatively high nunber
of parking spaces to be provided for both handi capped patrons and
enpl oyees.

b. Probable Solution: The 100-foot mnaxi mum di stance
requi rement of EM 1110-1-103 is hereby wai ved for comm ssary
stores. Parking for the handi capped will be provided as cl ose as
reasonably possible to the nmain building entrance. Barrier-free
access wWll be provided fromthe handi capped parking area to the
bui I ding entrance by a direct route. |If it becones necessary for
handi capped persons to cross driveways, the provisions of EM 1110-
1- 103, Chapter 4, will apply for crosswal ks. Al other provisions
of EM 1110-1-103 renmain in effect.



ElI RS BULLETI N
81-05

ENG NEERI NG AND DESI GN
D nensi ons for Typical POV Parking Areas:

a. Problem Privately owned vehicle (POV) parking criteria
in use throughout the Corps of Engineers is based on TM 5-803-5,
dated March 1981, which recently superseded TM 5-822-3, dated July
1965. Parking stalls are required to be 9 x 17 feet where overhang
access and 9 x 19 feet without overhang. Aisles and access | anes
are 25 feet w de.

Due to the rapidly decreasing length of the Anerican cars and the
i ncreasing use of small inports, the criteria in TM 5-803-5,

al t hough an i nprovenent over the old criteria contained in TM 5-
822-3, need to be revised to neet the trends in nodern cars.

b. Solution: The criteria to be used are as foll ows:

(1). Stall dinensions will be 9 x 16 feet where
overhang occurs, and 9 x 18 feet w thout overhang. A sles and
access lanes will be 24 feet wi de.

(2). Planting islands for 90 degrees parking, where
required, will be 12 x 36 feet.

(3). Existing criteria for angled parking will continue
to be used, except that planting islands nmay be reduced in size to
cl osely approxi mate the reduced gross sq. ft. of 90 degrees
pl anti ng i sl ands.

(4). This interimaguidance will be used until POV
par ki ng design can be thoroughly evaluated and is authorized for
i medi ate i npl enentation for those projects under design which can
be nodified with no increase in cost or delay in conpletion dates.



ElI RS BULLETI N
82-03

ENG NEERI NG AND DESI GN
G ading for Typical POV Parking Areas:

a. Problem There is no guidance establishing site grading
for POV parking areas. The FOAs are requiring this guidance in
t he devel opnent of their projects.

b. Solution: Pending revision of TM5-803-5, the interim
gui dance stated herein is authorized for routine inplenentation as
defined in paragraph 6¢c, ER 1110-345-100. Site grading will be
designed to provi de adequate surface drainage with a m ni num
construction cost. The slopes of the surfaced area will be held to
the mnimumrequired for drainage, but will not be less than 1
percent. For safety, the maxi num desirable slopes for areas to be
| aid out for 90-degree parking are 8 percent along the aisles,
through the area and 1-1/2 percent for the transverse slope. For
areas to be laid out for 60- and 45-degree parking, the desirable
slopes are 5 percent along the aisles, through the area and 1
percent for the transverse sl ope.



ETL 1110-3-278

DEPARTMENT OF THE ARW
Ofice of the Chief of Engineers
DAEN- MCE- A
Washi ngton, D.C. 20314

Engi neeri ng Techni cal
Letter 1110-3-278 5 Decenber 1977

Engi neeri ng and Desi gn
U S. ARW RESERVE CENTERS
DESI GN FOR THE PHYSI CALLY HANDI CAPPED

1. Purpose. This letter provides design guidance to nmake the U S.
Arny Reserve Centers accessible to the physically handi capped.

2. Applicability. This letter applies to all OCE el enments and
field operating agencies having mlitary construction design
responsibility.

3. Q@idance. The Deputy Assistant Secretary of Defense
(I'nstallations and Housing (DASD(I&H)), has determned that U. S.
Arny Reserve Centers (USARC) are generally limted in use to able-
bodied mlitary personnel and therefore not subject in their
entirety to the mandatory provisions of P.L. 90-480 as anended.
DASD(| &H) established that, as a mninmum provisions wll be nade
to ensure access by the physically handi capped to the ground fl oor
of USARC. M ni mum provi sions, except for maintenance facilities,
will include the following in accordance with EM 1110-1-103:

a. One autonobile parking stall convenient to the main
entrance.

b. Access ranps and/or depressed curbs fromparking areas to
mai n entrance doors of adequate w dth to accommodate physically
handi capped per sons.

c. Toilet facilities on the ground floor for nmen and wonen
desi gned to accommodat e the physically handi capped.

Q her provisions for the physically handi capped as described in EM
1110-1-103 will be considered and incorporated into the design and
construction of USARC, including nmaintenance facilities, where such
can be acconplished w thout additional cost.



4. Action To Be Taken. U S. Arny Reserve Centers will be designed
to be accessible to the physically handi capped in accordance with

t he gui dance provi ded above. Records which certify conpliance with
t he gui dance herein will be kept in the permanent project files.

Responsibilities for record keeping will be as stated in paragraph
6 of ER 1110-1-102.



HYDRANT FLOW TEST

Static Fl ow Resi dua
Hydr ant Pressure Pressure Fl ow Pressure
Nunber P.S. I|. P.S. I|. GP.M P.S. I|.
A X X
B X X
C X X

1. Read static pressure at hydrant B.

2. Flow hydrants A and C, sinultaneously.

Read fl ow pressure at hydrants A and C
Measure orifice flowed at hydrants A and C

At sane tinme hydrants A and C are fl ow ng, read residual
ressure at hydrant B. Check orifice friction coefficient.

o TUo A w

| ndi cate Post hydrant nunbers for all hydrants.

7. See attached sketch for |ocation of hydrants.



ElI RS BULLETI N
92-10

ENG NEERI NG AND DESI GN
Accessibility and Usability for the Physically Handi capped:

a. Problem Several standards pertaining to facilities which
wi Il be used by the physically handi capped exist, and guide
specifications do not all reference the sane standard. The
"Uni form Federal Accessibility Standards” (UFAS), Fed Std 795, was
devel oped as a result of the Architectural Barriers Act. 1In
keeping with the objective of uniformty of standards between
Federal requirenents and those commonly applied by state and | ocal
governnments, the UFAS follows the Anerican National Standards
Institute (ANSI) docunent A117.1, "Providing Accessibility and
Usabi lity for Physically Handi capped People" which is a generally
accepted private sector standard referenced in buil ding codes and
Federal design standards. The UFAS parallels the ANSI Al117.1 in
format and basic technical content but al so contains requirenents
for m ni mum nunber of el enents such as nunber of phones required
for the handi capped and m ni num nunber of spaces, such as parking
spaces or seating accessible to the handi capped. The UFAS
st andards have been inplenented by a DOD nenorandum |t should
al so be noted that the Arericans with Disabilities Act (ADA) of
1990 does not apply to Federal projects.

b. Probable Solution: The guide specifications which
presently referenced A117.1 will be changed to reference the Fed
Std 795, Uniform Federal Accessibility Standards (UFAS).



